Cough-enhanced mucus clearance in the normal lung.
We studied the effectiveness of cough for clearing mucus in 12 nonsmoking subjects with normal lung function. On 2 separate study days, each subject breathed 6-microns Mass Median Aerodynamic Diameter 99mTc-labeled iron oxide particles under controlled breathing conditions while they were seated in front of a gamma camera. Retention (R) of lung activity was measured over the initial 2 h and again at 24 h after particle inhalation. On the control day the subject sat quietly in front of the camera, while on the cough day each subject performed 60 controlled coughs during the 1st h of retention measurements. By paired analysis, retentions at both 1 and 2 h (R1 and R2, respectively) for the cough measurements were significantly less than control (mean control R1 = 85% vs. mean cough R1 = 72%, P less than 0.002; mean control R2 = 75% vs. mean cough R2 = 65%, P less than 0.02). Retention at 24 h (R24) was not significantly different between cough and control measurements (mean cough R24 = 35% and mean control R24 = 32%). Thus coughing increased the rate at which the radiolabeled particles were cleared from the bronchial airways in these individuals. Follow-up experiments with subjects performing rapid inhalations rather than cough showed similar enhanced particle clearance to that seen with cough. These results suggest that the observed enhancement of mucus clearance by cough (and rapid inhalation) in the normal lung may be due to a stimulation of the mucociliary apparatus rather than via a two-phase gas-liquid flow mechanism.